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Non-Technical Summary
Worker remittances constitute an increasingly important mechanism for the transfer of
resources from developed to developing countries, and remittances are the second-largest
source, behind foreign direct investment, of external funding for developing countries. Yet,
literature on worker remittances has so far focused mainly on the impact of remittances on
income distribution within countries, on the determinants of remittances at a micro-level, or
on the effects of migration and remittances for specific countries or regions. One shortcoming
of the existing literature on worker remittances is thus that it mainly relies on microeconomic
studies and, therefore, does not fully address the main questions of our current study. We use
a large panel data set including 87 developing countries, for which information was generally
available from 1970 to 2000.
Overall, private capital inflows to developing countries are more than three times higher than
remittances. However, several countries have experienced a significant expansion of
remittances, when comparing it to growth rates of other capital inflows, and during the last
three decades, streams of remittances to developing countries increased tremendously,
especially in the 1970s and 1980s. We show that remittances, private, and official capital
flows have different determinants and, in particular, behaved quite differently over time. To
some extent, however, remittances also share similarities with the two types of capital flows
considered. These similarities are in fact not surprising since payments of migrants to their
relatives back home are motivated both by market-based considerations and by social
considerations.
We provide evidence for the thesis that worker remittances provide a stable inflow of money
to the receiving country, compared to other capital inflows.
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Abstract
Worker remittances constitute an increasingly important mechanism for the transfer of resources
from developed to developing countries, and remittances are the second-largest source, behind
foreign direct investment, of external funding for developing countries. Yet, literature on worker
remittances has so far focused mainly on the impact of remittances on income distribution within
countries, on the determinants of remittances at a micro-level, or on the effects of migration and
remittances for specific countries or regions. The focus of this paper is thus on four questions: First,
how important are worker remittances to developing countries in quantitative terms? Second, what
are the determinants driving worker remittances? Third, how volatile are worker remittances to
developing countries? Fourth, are remittances correlated to other capital flows?
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1 Motivation
Worker remittances constitute an increasingly important mechanism for the transfer of resources
from developed to developing countries (Russell 1992) and are the second-largest source, behind
foreign direct investment, of external funding for developing countries (Ratha 2003). Therefore,
developing countries are often in the focus of the discussion since worker remittances tend to be
fairly unimportant for more developed countries. Yet, literature on worker remittances has so far
focused mainly on the impact of remittances on income distribution within countries, on the
determinants of remittances at a micro-level, or on the effects of migration and remittances for
specific countries or regions.
Our research differs from earlier work in three main regards. First, rather than providing case
study evidence, we give a broader view, using panel data for a large cross-section of countries for
the past three decades. Second, we do not only study the determinants of remittances but we also
view remittances as one type of capital flow to developing countries, and we compare the
determinants of remittances to those of private and official capital flows. Third, while former
research typically defines remittances as the sum of worker remittances (payments from workers
who have lived abroad for more than one year), compensation of employees or labor income
(payments from workers who have lived abroad less than one year), and migrant’s transfers1, we
use data on workers’ remittances only. We focus on this narrow definition and concentrate on
workers’ remittances to developing countries because we do not want to mix different motivations
to remit.2
The focus of this paper is thus on four questions:
First, how important are worker remittances to developing countries in quantitative terms? We
provide evidence on the magnitude of remittances relative to key macro-economic variables such as
gross domestic product, international trade, and international capital flows.
Second, what are the determinants driving worker remittances? The paper focuses on main
macroeconomic determinants of remittances. We use a large cross-section comprising
87 developing countries as well as panel data for these countries with information generally
available from 1970 to 2000. The determinants of worker remittances are compared to those of
private capital flows and official capital flows.
                                                          
1 E.g. Ratha (2003)
2 While developing countries usually report worker remittances, developed countries report
compensation of employees. Migrants from developing countries who remit can be generally
classified as low- or medium-skilled workers. Many of the employees from developed
countries who work abroad for one year are high-skilled workers. From an aggregate point of
view, the motivation to remit for the two groups might be very different.
3Third, how volatile are worker remittances to developing countries? We compare the volatility of
remittances to the volatility of other types of capital flows. One prior of our analysis is that
remittances could be more stable than private capital flows, and that they might even provide a
stabilizing element during periods of financial instability.
Fourth, are remittances correlated to other capital flows? From a theoretical background, we
could expect workers’ remittances to be negatively correlated with private capital flows. If the
motives for sending remittances are related to households’ budget constraints, migrants might try to
shield their families against adverse domestic shocks by increasing the flow of remittances
whenever private capital flows become more scarce. Remittances might thus behave quite similar to
aid and we, therefore, might expect workers’ remittances to be positively correlated to official
capital flows.
The paper is structured as follows. In the following second part, we briefly review the theoretical
and empirical macroeconomic literature on workers’ remittances. In part three, we present our own
empirical evidence. We compare remittances to private and official capital flows in terms of
magnitude, their determinants, and their volatility, and we provide a correlation analysis between
the different types of flows. Finally, we conclude with a summary of our results and an outlook for
future research.
2 The Economics of Worker Remittances
There is a vast body of theoretical and empirical literature explaining the motivations of migrants to
remit money to their relatives at home and the impact of remittances on the recipient communities.
Many of these contributions have a microeconomic focus. Since, in this paper, we focus on the
macroeconomic determinants of remittances as compared to those of private and official capital
flows, we select the papers that we review in the following accordingly.3
2.1 Theoretical Models
While former work has emphasized costs and benefits of worker remittances, recently, the
determinants and effect of remittances have moved into the focus of the discussion. Macroeconomic
models have, on the one hand, stressed the positive impact of worker remittances on the current
account since they provide both foreign exchange and additional savings for economic
development. With remittances, an economy can spend more than it produces, import more than it
exports or invest more than it saves, and this might even be more relevant for small economies
(Connell and Conway 2000). On the other hand, remittances might perpetuate an economic
dependency that undermines the prospects for development. Recipients can become accustomed to
                                                          
3 An overview of the relevant microeconomic literature can be found in Stark and Bloom (1985),
Taylor (1999) or Buch et al. (2002).
4the availability of these funds and there can develop a continuing trend of migration of working age
population. Additionally, the literature has emphasized the potential occurrence of “Dutch disease”
effects which can deteriorate the economy’s payment position and worsen the welfare of families
not receiving remittances (McCormick and Wahba 2000). Developing countries are often in the
focus of the discussion since remittances are relatively large compared to other capital inflows. In
contrast, worker remittances tend to be fairly unimportant for more developed countries.
As regards the determinants of worker remittances, several macroeconomic factors have been
singled out in the literature. The black market foreign exchange premium and the presence of
domestic banks in the host country have been identified to strongly affect the size of officially
registered remittances (El-Sakka and McNabb 1999, Karafolas 1998, Russell 1992). Additionally,
remittances are responsive to changes in the interest rate differential between home and host
country, government policies, the level of economic activity both in the host and in the home
country, wages, political risk factors in the sending country, and the rate of inflation. Also, the
magnitude of remittances is influenced by the number of migrant workers abroad as well as by the
number and characteristics of their families, and the share of temporary migrants in total migrants
(Russell 1986, Russell 1992).
2.2 Previous Empirical Evidence
Much of the available empirical evidence on remittances is at the microeconomic level, based on
survey data. Mainly, the determinants and the uses of remittances have been discussed. Literature
on the implications of remittances on the overall economy is much less rich.4
Several microeconomic studies indicate that the education and the income level of the migrant
and his family are the main determinants of remittances. Durand et al. (1996) show that important
determinants shaping the amount remitted include the migrant’s wage and job situation, the number
of dependents at home, marital status, and age of the migrant. Brière et al. (2002) use Dominican
data to examine the two main motives to remit, i.e. the intention to insure relatives at home against
changes in income and the intention to invest in the home country. They find that the factors
determining the magnitude of remittances are the migrants’ destination, gender, and household
composition. The motive of migrants to remit also crucially depends on whether migration is
temporary or permanent. For temporary migrants, remittances are often obligatory, while
remittances send by permanent migrants are gifts to relatives in the home country (Glytsos 1997).
Using the German SOEP, Oser (1996) also provides evidence for behavioral differences between
permanent and temporary migrants when deciding to remit. Even though remittances decline when
migrants decide to stay in the host country, they continue to send money to their home country.
Agarwal and Horowitz (2002) recently tested altruism versus risk sharing motives to remit and gave
evidence supporting the altruistic incentive. Due to the fact that there has been extensive migration
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5from small island states, part of the literature concentrates on remittances to these microstates only.
Influences of migration and remittances are especially large on island communities, and remittances
are an important source of income for these economies. Research has also shown that remittances
make a real contribution to both savings and investments of these countries (Brown 1994, Brown
1997, Brown and Ahlburg 1999, Connell and Conway 2000).
The main problem of microeconomic case studies is that they tend to undervalue the
macroeconomic impact of remittances by focusing on isolated communities. Therefore, several
studies have looked also at the macroeconomic effects of remittances and found that remittances
often provide a significant source of foreign currency (El-Sakka 1987, Taylor et al. 1996b). Haderi
et. al (1999) find, for instance, that remittances to Albania crucially affect the country’s inflation
and the exchange rate. For Eastern European countries in transition, León-Ledesma and Piracha
(2001) show that remittances have a positive impact on productivity and employment. Banuri
(1986) argues that there is also a negative effect on the macroeconomy of the receiving country
because remittances abrogate protectionist policies installed by governments in order to protect
investment and profit in the industry sector. While overall investment rates increase with the
volume of remittances, there can be a Dutch Disease effect if investment shifts from the industrial
sector to the agricultural sector. Chami et al. (2003) link the motivation for remittances with their
effect on economic activity. They show that the moral hazard problem in remittances is severe and
hence their effect on economic growth is negative.
Regarding the macroeconomic determinants of remittances, there is no strong consensus in the
literature. Straubhaar (1986) uses Turkish data to show that the size of remittances is influenced by
the income situation and the labor market situation in the immigration country and by the home
country’s political stability. Economic benefits, which are proxied by exchange rate changes and by
changes in the real return of investment, did not affect the flows of remittances here. Evidence for
India, however, shows that remittances in the form of repatriated deposits grew at a faster rate in
response to interest rate differentials created by the fall in international interest rates (Nayar 1989).
In his study of remittances of Greek guest workers, Lianos (1997) gives evidence that, along with
the income of migrants, inflation rate, exchange rate, interest rate, number of migrants and the
unemployment rate, also cohort effects are important in determining the volume of remittances.
Sayan (2004) determines empirical regularities between fluctuations in remittances and the
business cycle characteristics in either the countries hosting guest workers or the countries sending
them. Data of Turkish guest workers in Germany indicates that real remittances are procyclical with
the GDP in Turkey and acyclical with German GNI.
Recently, Gammeltoft (2002) has first attempted to evaluate the magnitude of remittances world-
wide. Using panel data, he describes remittances and other financial flows to developing countries
and shows trends as well as geographical variations of these flows.
63 New Empirical Evidence
One shortcoming of the existing literature on worker remittances is that it mainly relies on
microeconomic studies and, therefore, does not fully address the main questions of our current
study. We thus begin by presenting evidence on the magnitude and the determinants of worker
remittances received by developing countries using a large panel data set.5 Data presented in the
following are drawn from a sample of 87 developing countries, for which information was generally
available from 1970 to 2000 (Table 1)6.
3.1 Magnitude
Contrary to earlier predictions that remittances would lose importance over time due to declining
migration rates (Macpherson 1992), remittances (measured in 1995 USD) have actually grown
more rapidly than international migration flows. During the last three decades, streams of
remittances to developing countries increased tremendously, especially in the 1970s and 1980s
(Graph 1). Graph 2 shows remittances received in the 1990s by region in comparison to private and
official capital flows. Overall, remittances are rather stable over the 1990s in all regions. Latin
American and Caribbean countries received increasing amounts of remittances, and their share in
world remittances increased. Starting from very high levels of remittances, flows to the North
African and Middle Eastern countries decreased but their share in total remittances still exceeds
25 percent of the total. Generally, however, the ranking of countries in terms of their share in global
remittances has remained relatively stable with rank correlations of almost 0.9 between the
individual decades.
Looking at the importance of remittances on a country-by-country basis shows some interesting
patterns in the data. Remittances are above 5% of GDP for 19 countries in our sample. For a
selection of these countries, remittances, private and official capital inflows in the 1990s are shown
in Graph 2. Remittances are most important relative to GDP for island states like Tonga and Samoa
in the Pacific Ocean, Cape Verde in the Atlantic Ocean, Jamaica, Grenada, St.Vincent and the
Grenadines and St. Kitts and Nevis in the Caribbean Sea, and Sri Lanka and Comoros in the Indian
Ocean. A second group of countries receiving remittances far above average are some Middle
Eastern countries, including Lebanon, Yemen, and Jordan. Half of the Middle Eastern countries in
our sample receive more remittances than private capital from abroad. The proximity of these
countries to oil-producing OPEC countries and the resulting demand for labor is certainly a
                                                          
5 We use “worker remittances” received by all countries reported in the IMF Balance of
Payments Statistics Yearbook. For a discussion on the measurement of remittances in the IMF
statistics and for evidence on the magnitude of world remittances, including “worker
remittances”, “migrant transfers”, and “labour income”, see Russell (1992) and Russell and
Teitelbaum (1992).
6 We excluded Angola, Anguila, Barbados, Hong Kong, Mongolia, Montserrat, Netherlands
Antilles, Solomon Islands, Turkmenistan, and Uruguay due to missing data.
7contributing factor. Finally, some Latin American countries such as El Salvador, Nicaragua, and the
Dominican Republic receive large amounts of remittances. Essentially, the same holds for Albania
(and to some extent for Croatia), the only European countries for which remittances are of
significant importance. The same group of countries is at the top when measuring remittances as a
percentage of exports and imports.
Overall, private capital inflows to developing countries are more than three times higher than
remittances. The North African and Middle Eastern countries, for instance, received more
remittances than private or official capital flows (i.e. foreign aid). The mean value of remittances, of
private, and of official capital inflows to developing countries is 0.8, 2.6, and 2.0 percent relative to
GDP, respectively. Thus, for most countries in our sample, remittances are lower than private
capital flows and official capital inflows. Yet, for 22 countries, remittances are higher than private
capital flows and, for 10 countries, remittances are higher than official capital inflows. Thus, for a
number of developing countries, such as Albania, Croatia, El Salvador, Samoa, Yemen, and Jordan,
remittances exceeded private and official capital inflows, making remittances the principal source
of foreign currency.
In addition, most countries have participated in the global increase of financial flows. Private
capital inflows, official capital inflows, and remittances for our sample have increased on average
over the 1970–2000 period by 195 percent, 93 percent and 242 percent, respectively. Again,
regional patterns are diverse across countries: worker remittances grew especially in Latin America
and the Caribbean, private capital inflows increased tremendously in the Asia Pacific region, and
official capital inflows grew most to countries in Sub-Saharan African and in the Asia Pacific.
However, several countries have even experienced a significant expansion of remittances, when
comparing it to growth rates of other capital inflows. 52 percent of the countries had higher growth
rates of remittances compared to private capital flows and 49 percent had higher growth rates of
remittances compared to official capital inflows.
3.2 Macroeconomic Determinants
The review of the empirical and theoretical literature above has revealed a list of macroeconomic
variables that can be expected to have an impact on the volume of remittances that countries
receive. In this section, we provide some more formal evidence on whether these variables can
explain some of the large variations in the importance of remittances that we observe across
countries. We run panel regressions using remittances over GDP as well as remittances in per-capita
terms as the dependent variables. We use the feasible GLS estimator in order to account for
autocorrelation and heterogeneity in the data and to be able to include time-invariant effects7. We
also run the same type of regressions for private and official capital flows over GDP in order to
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8check whether the determinants of remittances and capital flows differ (results are summarized in
Table 2).
In a baseline specification, we include GDP growth, (log) GDP per capita, the domestic inflation
rate, the spread of the domestic lending rate over libor and a dummy which is equal to one
whenever the country is an island (proxy for isolated economy). In addition to estimating our
regressions for the full sample, we additionally split the sample into the 1970s, 1980s, and 1990s.
This split roughly corresponds to the period characterized by the oil crises of the 1970s, the period
during and after the debt crises of the 1980s, and the globalization period (the 1990s). Additionally,
we run regressions including different sets of regressors in order to check the robustness of our
results. The dependent variable is scaled by GDP but the qualitative results are the same for the
variables scaled by population. To capture regional differences, we include dummies for Latin
America and the Caribbean, Asia Pacific, North Africa and the Middle East and Sub-Saharan Africa
in some specifications. North America and Europe is included as the reference category.
GDP growth is intended to capture the attractiveness of countries for investment. Hence, the
expected impact on private capital flows is positive. For official capital flows (aid), we might
expect negative or even insignificant signs since aid might be targeted to countries with low growth.
The impact of this variable on remittances is not clear-cut: on the one hand, high growth might
reduce the incentives to migrate and, hence, there would be small remittances in countries with
high-economic growth. On the other hand, migrants living abroad might want to invest in their high
growth home country. Our regression results suggest that these effects of growth on remittance
indeed seem to cancel out. There is no significant effect for the full sample, while regressions for
each decade tend to show a negative relationship for the 1970s and a positive sign for the 1990s.
For official capital flows, we tend to find the expected negative impact of economic growth, while
this variable is mostly insignificant for private capital flows (if anything, we find a negative impact
in some of the specifications).
The spread of the domestic lending rate over libor has a similar interpretation as GDP growth
since it more directly captures the rates of return on domestic financial assets. The variable is
mostly insignificant for remittances (with the exception of negative coefficients that we find in
some specifications for the 1970s). For private and official capital flow, we also find no significant
impact for the full sample under study. This, however, is due to the fact that the interest rate spread
had a different impact on these capital flows in the 1980s compared to the 1990s: In the 1980s,
official capital flows went mainly into the high interest countries. In the 1990s, in contrast, the
impact of the interest rate spread on official capital flows was negative and significant. For private
capital flows, we find a significant effect only in the 1980s. In this decade, however, private capital
tended to flows into the low-interest developing countries.
GDP per capita is included as a proxy for the general state of the development of countries.
Hence, we expect a negative coefficient for remittances since, in more developed countries,
incentives to migrate and remit are relatively small. For private capital flows, we expect a positive
9coefficient, since more developed countries also tend to have better financial markets and are thus
more attractive from the point of view of investors. For official capital flows and aid, the expected
sign is negative, in contrast. This negative effect in fact comes out strongly in the data. For private
capital flows, there is a significantly positive impact of GDP per capita in some of the regressions,
but evidence is less robust, in particular if some regional dummies are included. For remittances, we
find the expected negative coefficient, but this result is driven mainly by the data from the 1990s. In
the 1970s and 1980s, we often find an insignificant or even positive impact of GDP per capita on
the share of remittances over GDP.
The domestic inflation rate captures the degree of macroeconomic instability. The expected
impact on remittances is not clear-cut. While an unstable macroeconomic environment creates
incentives to migrate abroad, high inflation might also have a positive impact on remittances. This
is because the higher inflation and the greater the uncertainty about future price changes, the lower
will be the expected rate of return on money remitted. The expected impact of inflation on
remittances would thus be negative. For private capital flows, the expected impact of inflation is
somewhat more direct, and we expect a positive sign. The impact of inflation on official capital
flows, in contrast, is less clear-cut since donors might to some extent be interested in supporting the
population in countries which are macroeconomically unstable.
The empirical results for inflation are relatively weak though. For remittances, we tend to find an
insignificant impact, suggesting that the two forces described above cancel out. For official capital
flows, there was in fact a trend towards high inflation developing countries in the 1970s. In the
1990s, in contrast, this effect was positive. The net effect for the full sample is insignificant.
Finally, there is a positive association between private capital flows and inflation in the 1980s only.
Stylized facts reported above suggest that remittances are important for island countries. We
control for this by adding a dummy indicating whether the country is an island or not. The impact
on remittances is expected to be positive. Due to their special geographical location, which can
inhibit growth, island countries should receive more remittances. The data strongly confirm our
presumption in the baseline specification. Island economies receive more official and private capital
flows and remittances flows to islands were significantly smaller in the 1970s, while significantly
larger in the 1980s and 1990s. In the specification with all control variables, the island coefficient
turns insignificant. The impact of the island dummy on official capital flows is positive and there is
no impact on private capital flows.
In summary, results of the baseline specification show that remittances, private, and official
capital flows have different determinants and have in particular behaved quite differently over time.
To some extent, however, remittances also share similarities with the two types of capital flows
considered. These similarities are in fact not surprising since payments of migrants to their relatives
back home are motivated both by market-based considerations and by social considerations. On the
one hand, migrants try to shield their families back home from adverse economic developments. On
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the other hand, migrants have to consider the opportunity costs of sending remittances as an
alternative to investing their financial assets abroad.
To shed more light on the possible determinants of remittances and capital flows, we have added
to the baseline specification a couple of variables which are intended to capture demographic
factors and the structure of the educational system.
We do control, for instance, for the share of females in the labor force. The expected impact on
remittances is negative since there is less need to remit money from abroad to women who have
stayed behind if women have relatively good employment opportunities8. We in fact confirm this
result, in particular for the 1980s and 1990s.
We have no strong prior for the effect of female labor force participation for private capital flows
and this variable in fact tends to be insignificant (the exception are the 1970s). For official capital
flows, the expected impact is ambiguous. On the one hand, the empowerment of women is an
important goal of foreign aid programs. Hence, donors might try to target their funds towards
countries where the role of females in the workforce is limited. On the other hand, the
empowerment of women might be a reason why official aid goes precisely to the countries where
women participate in the labor force already. Our results suggest that this second effect dominates:
females labor force participation has a positive impact on official capital flows.
We also control for the age dependency ratio which gives the number of dependents to the
working age population. The expected coefficient for remittances is positive. This is because there
is a higher need for remittances in countries with a high ratio of dependents to working age
population. However, we find the opposite: remittances are smaller in countries with a high age-
dependency ratio. We do find the positive impact of this variable for official capital flows though.
To some extent, official capital flows might thus be substituting remittances in these countries. This
interpretation would not explain though why a high age-dependency ratio has a negative impact on
remittances. The negative relationship could rather be explained with the fact that a high share of
dependents has a negative impact on migration and thus, indirectly, on remittances. The higher the
share of dependents, the fewer people are in the age group in which people typically migrate. Also,
the more dependents a population has, the more difficult does it become for those who could
potentially migrate to leave their country. Alternatively, a high age dependency ratio might indicate
that the country is more developed and hence, the need for remittances is smaller.
Finally, we include ‘illiteracy’ as a measure for the education and skill level and as a proxy for
the expected wage of migrants.9 The expected coefficient is negative since better educated migrants
(lower illiteracy) will earn higher wages and are therefore able to remit more. This effect is not
confirmed in the data, we mostly find a positive coefficient in our regressions. A possible
                                                          
8 A high share of females in the labor force can also indicate that the need to migrate is low and
hence, remittances are low.
9 Unfortunately, we do not have information on the actual skill level of the migrants. Therefore,
we use the overall skill level of the population as a proxy.
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explanation is that illiteracy, which is correlated with GDP per capita, is another proxy for the state
of development. Hence, the coefficient is negative since, if illiteracy is high, the need for
remittances is high as well. For private and official capital flows, we might expect a negative and
positive effect, respectively. Private capital flows will be lower and official capital flows will be
higher to countries with high illiteracy rates and hence, a low level of education and development.
Due to high correlations with other controlling variables, coefficients change their sign, depending
on the specification. In our preferred specification, where all variables are included, we find the
expected coefficients for illiteracy.
There are a couple of additional variables that would be interesting to analyze from a theoretical
point of view or according to the results of previous studies. However, we decided not to include
these variables for the following reasons. Proxies for health such as the degree of human
development, the mortality rate, and health expenditures of the government are highly correlated
with log GDP per capita. Similarly, school enrollment is highly correlated with illiteracy.
While the above variables have been excluded for econometric reasons, there was also a set of
variables for which we did not obtain sufficient data. Data on the number of migrants, for instance,
have not been available for a sufficiently large set of countries and a sufficiently long time period.
Also, we could not include dummies for financial crises since available datasets do not include a
sufficient number of developing countries and/or do not span a sufficiently long time period. For the
same reason, we could not include unemployment as a proxy for the level of economic activity of
the home country and/or the social situation of home country. With high unemployment, both the
incentives to migrate and the need of the migrants families are higher.
3.3 Correlation Analysis
Migrants might use remittances as a stabilizing element for the income of their families back home.
Therefore, we might expect worker remittances to be negatively correlated to private capital flows.
We find that worker remittances are negatively, but not significantly related to private capital
inflows when looking at all the countries (Table 3). The correlation analysis gives rather diverse
results when looking at regions. For none of the regions, there is a significant (at 5 percent level)
correlation between workers’ remittances and private capital inflows. Coefficients  are divided into
positive and negative for the regions. Regarding the correlation of official capital flows and
remittances, the picture is much more homogeneous and meets the prediction that remittances
should behave similar to official capital inflows. Hence, all regions have a positive correlation
between workers’ remittances and official capital inflows. Taking all countries together, the
correlation is significant with 0.29. For the North America and Europe region, the correlation
coefficient is highest with 0.60, followed by Asia Pacific and North Africa and the Middle East.
Both regions have a correlation coefficient of 0.51. The correlation coefficients of Latin America
and the Caribbean and Sub-Saharan Africa are 0.30 and 0.20, respectively.
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Like remittances, we might expect that official capital flows are negatively correlated to private
capital inflows in order to provide aid to those regions that have no other (private) sources of
capital. This expectation is not confirmed by the data though. Rather, we mostly find significantly
positive correlations. Overall, the correlation coefficient is positive and has a value of 0.10. In both
the Asia Pacific region and in Sub-Saharan Africa, private capital inflows are strongly positively
correlated to official capital inflows (0.33). For North Africa and the Middle East and for North
America and Europe, correlations are 0.25 and 0.22, respectively. There is a positive, but on a 5
percent level insignificant correlation for Latin America and the Caribbean (Table 3).
Analyzing the correlation between worker remittances and private and official capital flows on a
country-by-country angle, we found no clear pattern. The coefficients of correlation between
remittances and private capital inflows and between remittances and official capital inflows both
range from being highly positive to highly negative numbers. Nevertheless, some trends are visible.
For most countries in North America and Europe, we find a positive correlation between
remittances and private capital flows while for countries in all other regions, the picture is diverse.
In Sub-Saharan Africa, North America and Europe and North Africa and Middle East, most
countries exhibit a positive correlation between remittances and official capital flows. In contrast,
most countries in Asia Pacific show a negative correlation between remittances and official capital
flows.
3.4 Volatility Analysis
Comparing the coefficients of variation for worker remittances, official and private capital inflows,
variation is highest for private capital inflows, lowest for official capital inflows, and remittances
are in-between. Estimating the coefficient of variation of worker remittances to GDP ratio for the 5
regions, we  find that  variation in remittances are highest for Sub-Saharan Africa and North
America and Europe and lowest for Latin America and the Caribbean and North Africa and the
Middle East. For official and private capital inflows, variation between countries differs much more
than for remittances (Table 4).
Comparing the volatility of remittances, private and official capital inflows for all countries
separately, the volatility of remittances are overall clearly lower than the volatility of private and
also of official capital inflows. As can be seen in Table 5, for more than 80 percent of the countries
in our sample, remittances volatility is lower than private capital inflows volatility and for more
than 70 percent of the countries, remittances volatility is lower than official capital inflows
volatility. These findings provide evidence for the thesis that worker remittances provide a stable
inflow of money to the receiving country, compared to other capital inflows.
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4 Summary and Outlook
When discussing the integration of international markets, worker remittances typically receive no
special attention. This is due to their hybrid nature as being closely related to the integration of
labor markets and yet representing flows of financial capital. In this paper, we have thus taken a
fresh look at the characteristics and determinants of worker remittances. In contrast to earlier
literature, which has studied worker remittances from a rather microeconomic point of view, we
have looked into the macroeconomic nature of remittances. One particular goal of the analysis has
been to show whether worker remittances share similarities with private and official capital flows.
Since worker remittances are an important phenomenon mainly for developing countries, we have
excluded developed countries from our sample.
In a first step, we have studied the stylized facts of worker remittances and capital flows.
Worldwide worker remittances have increased during the last decades, especially in Latin America
and the Caribbean. North African and Middle Eastern countries have the highest share of worker
remittances, around 25 percent of worldwide remittances are received by this group of countries.
For 19 countries in the sample, remittances are above 5 percentage points of GDP and hence play an
important role in these economies. For most countries though, remittances are smaller than official
and private capital inflows. The correlation analysis revealed a positive correlation between worker
remittances and official capital inflows and between official capital inflows and private capital
inflows, but there is no correlation between remittances and private capital inflows. Volatility of
worker remittances is for most countries (more than 80 percent) lower than volatility of private
capital inflows and also for the main part (more than 70 percent) it is lower than volatility of official
capital inflows.
In a second step, we have used panel regressions to find the determinants of remittances and
capital flows. Generally, we find that traditional variables such as economic growth, the level of
economic development, and proxies for the rate of return on financial assets do not have a clear
impact on the magnitude of remittances that a country receives. One likely explanation for this
finding is that worker remittances share features of private and official capital flows, which in turn
are driven by quite different factors. In other words, worker remittances are to a large extent
market-driven, but social considerations play an important role as well in deciding how much
money to remit.
There are a couple of additional, demographic factors that affect worker remittances but not
necessarily private and official capital flows. Countries with a high share of female employment, a
high age-dependency ratio, and low illiteracy rates, for instance, receive more remittances than
comparable developing countries. The impact of these variables of remittances, in turn, is often an
indirect effect that works through their impact on migration.
In future work, it would be interesting to explore the hybrid nature of remittances in more depth.
It would, for instance, be interesting to control for the impact of migration on remittances. In
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addition, the stylized facts presented in this paper suggest that remittances might have stabilizing
features during episodes of financial crises. Case-study evidence on countries undergoing financial
crises might be useful to further study this feature.
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Appendix I: Graphs and Tables
Graph 1 — Total Workers’ Remittances per Capita in Constant (1995) US Dollar
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Graph 2 — Workers’ Remittances, Private, and Official Capital Flows (in % of GDP) in the 1990s
a) By Region
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b) By Country
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Table 1 — Developing Countries in the Sample
Sub-Saharan Africa (27) Asia Pacific (16) North America and Europe (13) North Africa and the Middle-East (8) Latin America and the Carribean (23)
Benin
Botswana
Burkina Faso
Cameroon
Cape Verde
Chad
Comoros
Congo, Republic of
Eritrea
Gabon
Ghana
Guinea
Guinea-Bissau
Lesotho
Madagascar
Mali
Mauritania
Niger
Nigeria
Rwanda
Sao Tome and Principe
Senegal
Seychelles
Somalia
Sudan
Togo
Zimbabwe
Bangladesh
Cambodia
China
India
Indonesia
Kazakhstan
Korea
Kyrgyz Republic
Mozambique
Myanmar
Pakistan
Philippines
Samoa
Sri Lanka
Tonga
Vanuatu
Albania
Armenia
Belarus
Croatia
Estonia
Hungary
Lithuania
Macedonia, FYR
Mexico
Moldova
Poland
Romania
Turkey
Algeria
Egypt, Arab. Rep.
Jordan
Lebanon
Morocco
Oman
Tunisia
Yemem, Republic of
Argentina
Belize
Bolivia
Brazil
Colombia
Costa Rica
Dominica
Dominican Republic
Ecuador
El Salvador
Grenada
Guatemala
Haiti
Honduras
Jamaica
Nicaragua
Panama
Paraguay
Peru
St. Kitts and Nevis
St. Lucia
St. Vincent & the Grenadines
Trinidad & Tobago
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Table 2 — Estimation Results
This Table presents the results of the following regression:
(Remittances/GDP)it =α + β1(GDP/capita)it + β2(inflation)it + β3(growth) it + β3(spread_libor) it + β4 Xit + ε
Xit relates to additional control variables. The dependent variable, worker remittances and private capital flows, respectively are measured relative to GDP. Descriptions of the explanatory variables used can be found in the
appendix. All variables except dummies, inflation, and GDP growth are in logs. All equations were estimated using White heteroskedasticity-consistent variance-covariance matrices. *** (**, *) indicate significance at the 1 (5,
10) percent level of confidence. t-values are given in brackets.
Private Capital Flows Remittances Official Capital Flows
Full sample 1970s 1980s 1990s full sample 1970s 1980s 1990s full sample 1970s 1980s 1990s
GDP -0.03 0.14 -0.05 0.04 -0.00 -0.04** -0.01 0.02 -0.04** 0.08* 0.03 -0.12***
(1.38) (1.48) (1.09) (1.42) (1.25) (2.50) (1.32) (1.89) (2.33) (1.79) (1.23) (5.60)
LoögGDP per capita –0.61* 6.49*** 0.61 -0.26 -0.63*** -1.06*** -0.00 -0.81*** -2.31*** -2.84 -2.23*** -2.37***
(1.68) (3.62) (0.89) (0.77) (3.50) (2.74) (0.01) (4.05) (6.72) (1.02) (7.22) (7.20)
Inflation 0.00 -0.13*** 0.00*** 0.00 0.00 -0.00 0.00 -0.00 -0.00 -0.09*** 0.00 0.01***
(0.70) (5.19) (3.61) (0.70) (0.02) (0.01) (0.30) (0.21) (1.55) (5.95) (0.17) (3.96)
Spread over_libor –0.00 -0.53*** -0.00*** -0.00 -0.00 -0.04 -0.00 0.00 -0.00* -0.26*** 0.00*** -0.01***
(0.11) (3.99) (3.65) (0.63) (1.08) (1.17) (0.48) (0.04) (1.67) (2.88) (12.57) (4.28)
Island dummy 0.88 0.42 2.48 0.77 0.07 4.31*** 0.52 -0.16 1.67*** 1.76 4.92*** 1.21***
(1.10) (0.10) (1.62) (0.94) (0.17) (4.44) (1.54) (0.38) (2.72) (0.39) (7.36) (2.89)
Asia -1.53 0.40 -4.65 -2.18** -0.35 -7.80*** 0.85* -0.60 -3.25*** -5.60 -5.35*** -4.80***
(1.43) (0.10) (0.79) (2.21) (0.89) (7.04) (1.76) (1.44) (3.38) (0.93) (7.75) (5.94)
Latin -1.19 -9.65* -4.82 -0.32 0.16 -8.02*** 1.07** -0.06 0.32 8.10 1.03 -1.47*
(0.97) (1.93) (0.76) (0.31) (0.40) (5.41) (2.03) (0.13) (0.38) (1.25) (1.35) (1.71)
Africa -0.74 -1.40 -3.04 -1.37 0.34 -6.36*** 0.33 0.61 -2.11 -1.52
(0.62) (0.43) (0.46) (1.20) (0.64) (6.38)

(0.62) (0.53) (0.39)

(1.37)
East  0.35 -3.16 -0.33 2.91** 4.48*** 6.02*** 1.31 -1.36* -3.14**
(0.21)

(0.48) (0.18) (2.42)

(6.60) (4.67) (0.95)

(1.85) (2.06)
Female Labour 0.04 0.74*** 0.02 0.07 -0.04 0.19*** 0.06** -0.08*** 0.06 0.29 0.09*** -0.05
(0.94) (6.72) (0.30) (1.56) (1.63) (3.58) (2.44) (4.20) (1.52) (1.57) (4.35) (0.99)
Age dependency 0.46 -23.99** 5.38 -1.03 -2.47** -9.72*** 1.33 -0.34 8.47*** 0.46 -4.33** 8.32***
(0.20) (2.52) (1.35) (0.43) (2.21) (3.58) (1.11) (0.28) (3.95) (0.04) (2.15) (3.85)
illiteracy -0.00 0.09** -0.02 -0.03 -0.00 0.04*** 0.02*** -0.02* -0.03 -0.08 0.04** 0.03*
(0.07) (2.12) (0.55) (1.55) (0.29) (3.58) (3.02) (1.77) (1.47) (1.10) (2.39) (1.68)
Constant -0.58
-
43.83*** 5.87 8.41*** 12.93*** -3.70 11.06*** 13.70*** 20.17 22.43*** 19.76***
(0.15) (3.35)

(1.51) (3.77) (4.91) (1.54) (4.84) (3.30) (0.81) (6.74) (4.56)
Observations 853 64 348 437 741 52 288 397 862 66 354 438
# countries 59 20 42 56 61 18 37 57 59 20 42 56
Dropped due to collinearity
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Table 3 — Correlation Analysis (1970–2000)
Workers’ remittances
to private capital
inflows
Workers’ remittances
to official capital
inflows
Private to official
capital inflows
World –0.01 0.29* 0.10*
Asia Pacific 0.03 0.51* 0.33*
Latin America and the
Carribean –0.06 0.30* 0.03
North Africa and the Middle
East 0.17 0.51* 0.25*
North America and Europe 0.01 0.60* 0.22*
Sub-Saharan Africa –0.06 0.20* 0.33*
Note: * indicates significance at 5 percent level. All variables in terms of GDP.
Source: IMF (2002a, 2002b) and World Bank (2002).
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Table 4 — Mean and Coefficient of Variation (in percent unless indicated otherwise, 1970–2000)
Variables World Asia Pacific Latin America andthe Carribean
North Africa and the
Middle East
North America
and Europe
Sub-Saharan
Africa
Variables in % of GDP
Workers’ remittances 3.71 3.94 3.11 8.92 2.10 2.55
official capital
inflows 7.70 5.66 5.90 7.85 3.32 11.52
private capital flows 6.46 5.39 8.50 5.93 5.10 5.52
Growth rate of mean (variables in % of GDP; 1970s to 1990s)
Workers’ remittances 64 114 83 62 –3 115
official capital
inflows 26 –3 101 –33 301 –86
private capital flows 20 125 1 –12 537 27
Coefficient of variation (variables in % of GDP)
Workers’ remittances 158 152 108 114 195 177
official capital
inflows 110 90 131 92 171 85
private capital flows 217 156 265 96 97 113
Source: IMF (2002a, 2002b) and World Bank (2002).
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Table 5 —  Volatility of Remittances, Private and Official Capital Inflows Across Countries (Average 1970-2000)
Private capital inflows
volatility
Official capital
inflows volatility
Private capital
inflows volatility
Official capital
inflows volatility
Number of countries Percentage of countries
Remittances volatility is lower
than 71 62 81.61 71.26
Remittances volatility is higher
than 4 13 4.60 14.94
Remittances volatility is equal1) 2 2 2.30 2.30
Missing data 10 10 11.49 11.49
Total 87 87 100.00 100.00
1) Difference is five-percentage points or less.
Source: IMF (2002a, 2002b).
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Appendix II: Description of Data
Global Development Finance
 Remittances are the monies that migrants return to the country of origin. If Labour is
considered an export, than remittances are that part of the payment for exporting Labour
services that returns to the country of origin. The International Monetary Fund (IMF) separates
remittances into three categories: (i) workers' remittances, from workers who have lived abroad
for more than one year; (ii) compensation of employees or Labour income, including wages and
other compensation received by migrants who have lived abroad for less than one year; and (iii)
migrant’s transfers, the net worth of migrants who move from one country to another. To
construct our dataset, we used workers’ remittances (B19A..9) from the IMF Balance of
Payments Statistics Yearbook.
It is worth noting the weaknesses of existing data on remittances. These numbers likely under-
represent the scale of remittances since many countries, and particularly low income countries
for which remittances are important, have no processes or inadequate ones for estimating or
reporting on the funds remitted by workers from abroad. Furthermore, a large share of
remittances is not channeled through formal banking systems, but rather through a myriad of
informal channels, such as postal money orders. Remittances can be in-kind (including
consumer goods, capital goods and skills, and technological knowledge) and clandestine.
Correcting for underreporting, Korovilas (1999), for instance, estimated that total remittances
in Albania exceed the official number by approximately 75% in the early 1990s.
Our estimated aggregated figures do not reflect the ones published by the IMF Balance of
Payments Statistics Yearbook, but consist of the sum of all published data on a country-by-
country basis. Thus, if a country does not report on time its amount of workers’ remittances, the
IMF will add a proxy for that country to his estimated total aggregated amount.
 Private net resource flows (US$)
Private net resource flows are the sum of net flows on debt to private creditors (PPG and PNG)
plus net direct foreign investment and portfolio equity flows. Net flows (or net lending or net
disbursements) are disbursements minus principal repayments.
 Official net resource flows (US$)
Official net resource flows are the sum of official net flows on long-term debt to official
creditors (excluding IMF) plus official grants (excluding technical cooperation). Net flows (or
net lending or net disbursements) are disbursements minus principal repayments.
World Development Indicators
 GDP per capita (constant 1995 US$)
GDP per capita is gross domestic product divided by midyear population. GDP is the sum of
gross value added by all resident producers in the economy plus any product taxes and minus
any subsidies not included in the value of the products. It is calculated without making
deductions for depreciation of fabricated assets or for depletion and degradation of natural
resources. Data are in constant U.S. dollars.
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 GDP (constant 1995 US$)
GDP is the sum of gross value added by all resident producers in the economy plus any product
taxes and minus any subsidies not included in the value of the products. It is calculated without
making deductions for depreciation of fabricated assets or for depletion and degradation of
natural resources. Data are in constant 1995 U.S. dollars. Dollar figures for GDP are converted
from domestic currencies using 1995 official exchange rates. For a few countries where the
official exchange rate does not reflect the rate effectively applied to actual foreign exchange
transactions, an alternative conversion factor is used.
 Inflation, GDP deflator (annual %)
Inflation as measured by the annual growth rate of the GDP implicit deflator shows the rate of
price change in the economy as a whole. The GDP implicit deflator is the ratio of GDP in
current local currency to GDP in constant local currency.
 Population: We used the data published in the International Finance Statistics database
(99Z..ZF)
 Human Development Index is published in the Human Development Report Office 2000 and
is composed of three indicators: longevity, as measured by life expectancy at birth; educational
attainment, as measured by a combination of the adult literacy rate (two-thirds weight) and the
combined gross primary, secondary and tertiary enrolment ratio (one-third weight); and
standard of living, as measured by GDP per capita (PPP US$).
 GDP Growth: annual percentage growth of GDP (own calculations).
 Female Labour: Female labor force as a percentage of the total shows the extent to which
women are active in the labor force. Labor force comprises all people who meet the
International Labour Organization's definition of the economically active population.
 Spread of the Domestic Lending Rate over Libor: Interest rate spread is the interest rate
charged by banks on loans to prime customers minus the interest rate paid by commercial or
similar banks for demand, time, or savings deposits. Spread over LIBOR (London Interbank
Offer Rate) is the interest r ate charged by banks on loans to prime customers minus LIBOR.
LIBOR is the most commonly recognized international interest rate and is quoted in several
currencies. The average three-month LIBOR on U.S. dollar deposits is used here.
 Age Dependency Ratio: Age dependency ratio is calculated as the ratio of dependents--the
population under age 15 and above age 65--to the working-age population--those aged 15-64.
For example, 0.7 means there are 7 dependents for every 10 working-age people.
 Illiteracy: Adult illiteracy rate is the proportion of adults aged 15 and above who cannot, with
understanding, read and write a short, simple statement on their everyday life.
